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(57) ABSTRACT 

A method for providing redundancy to an Asynchronous 
Transfer Mode (ATM) emulated local-area network (LAN) 
is disclosed. The ATM emulated LAN is served by a primary 
LAN Emulation Server, a Broadcast and Unknown Server 
(LES/BUS), and a LAN Emulation Configuration Server 
(LECS). A backup LES/BUS is coupled to the ATM emu- 
lated LAN. A logical redimdancy virtual channel connection 
(VCC) is then established between the primary LES/BUS 
and the backup LES/BUS. When the redundancy VCC is 
present between the primary LES/BUS and the backup 
LES/BUS, the backup LES/BUS is placed in a dormant 
mode. However, when the redundancy VCC is absence 
between the primary LES/BUS and the backup LES/BUS, 
the backup LES/BUS is activated to serve any request 
generated by the ATM emulated LAN. 
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METHOD AND SYSTEM FOR PROVIDING Al,l,n,.„i. i amu . • 

REDUNDANCY TO ASYNCHRONOUS^ Al^ L , am^^^^ nol exploit all the benefits of an 

TRANSFER MODE EMDilrab IxS\L- tJ^T^ 7°l^ "'Sraling Legacy LANs 

AREA NETWORKS 1^ lethnology. thereby lowering the cost of network 

VKiu> management. Nevertheless, a major critique of the LANE 

nil's application claims benefit to U S provisional annU ' fi,'^„ m^rcat lack of robustness. At this point, 

cation No. 60./036.528 filed Jan 30 j g^''™'""""'" "PP''" f "dard originated by the AWl Fo^m to 

, ^ mea Jan. JU. lyyz. define a reliable LANE service that must be provided by a 

DACKGROUND OF THE INVENTION LbS/BUS. Thus, if a LES/BUS is not functioning properlv 

1. Technical Field , ^ emulated clients will lose all ability to communicate 
me pre^nt invention relates to a method and sj.,em for ^-^'^^ aVhrturcTnS^^^^^^ 

<lala pmcessing m general, and in particular to a method and a more reliable I^NE scrvlx: to'^^JL^ ™ 

.system lor data communications within a local-area net- an emulated LAN. ^ ^ ^ ' 

work. Still more particularly, the present invention relate* to 

a method and sy.stem for providi,5g redundancy to an /J^Jn- SUMMARY OF niE INVENTION 

chronous Transfer Mode emulate*! local-area network. " ^"'.^ "'^ forgoing, it is therefore an object of the 

2. Description of the Prior Art present invention to provide an improved method and sys- 
For several years, the embedded base of many commu- "T, '^'If ^T"*"^; . 

nication networks have been established according to the i J„If„!T .J^T*^' , P"*^"' '"venlion to provide an 

IEEE 802 Local-Area Network (LAN) standatds sufh as the S„ ! i f"'"" T'"" "'""""nication 

IEEE 802.3 standard for Ethernet LANs and the IEEE u ^^T' u'"""*" 

standard for Ibken-Ring LAN.s. These communication net , ■ ^ °' ""^ P"'**"' '"vcnlion to provide 

works are considered to be "connecUoSr~ data ""''a r"""* "^''""^ ^"^ P«»^''"''8 redundancy 

packets can be exchanged within these networlL^t torn etwirk """^ '"'"'^^ "^^'"^ 

establishing a layer-2 connection under the seven-layer „ m i 

networking reference model established by the International • f.«'°™*"ce with a method and system of the present 

Organization for Standardization (ISO). In addiuon the ["''^"""•^"'^''yn'^hronous Transfer Mode (ATM) emulated 

applications within these communications networks ivoi- network (LAN) is served by a primary LAN 

cally reside on top of a Iayer-2 protocol and a laye^3 nncl '°h v T'^'^'V'' Vnkm,wn Server (LES/ 

proloc-ol. such as Medium Access Comiection (MAC) and v. A h»^lf,n i °? S°'"'8uration Server (LEGS). 
Internet Protocol (IP), respcctivclv -nu 30 a backup LtS/BUS is coupled to the AI M emulated I .AN 

With the advent of Asynchronous Transfer Mode (ATM) In^^f'^'ll"'?''."*'^ "^""l' <^o>«'«=c'ion (VCC) is 

.ecbnology, which offers'thc advantages of fixed siz^^, XTeSs^T^^^^ t '77 '"^ 

switching. seaJablility from a few megabits to hundreds of 1. LtS/BUS. When the redundancy VCC Ls present 

megabits, the ability tLfferguarantXali'ycf'm^^ 35 Su'^''°"l' ^f""' 

a per connection basis, etc., it is desirable to interconnect a h "'''■^"^^ES/BUS is placed m a dormant mode. 

LAN which is still unde one of fhelHl^^ 80 "^^^ ^c'^",'"?^ ^'=*"«"""=y VCC is al^cnt between the 

s.andards(orso-calledaUgacyLAN)4;ctmmL^ Ss TSLdl'''^ ''"^"'^ "'^ '""^'™P 

networks that are equipped with ATM capabilities. This type ATM e™. I '"^ "^"'"^ S'""""' "'^ 

ol interconnection has been achieved by a variety of 40 ^'^ '-AN. 

methods, such as bridging-and-routing. that are well-known ,• n ^ ' ^"^ advantages of the present invcn- 

10 those skilled in the art of communications network '^'^ "PParent in the following detailed written 

development. Generally speaking, all these methods provide "'"''"■'I""'"- 

acceptable resiills, but as a whole, there is ample room for DESCRIPTION OF THE DRAWINGS 

dil inier-LAN irallic pass throui^h a router, which tvoicaUv vtr- i • . 

becomes ihc bottleneck of the LAN ^ ^ diagram of an emulated LAN having a 

As a goal lo provide a letter ATM network solution the ^T'^ LES/BUS and a backup LES/BUS, in accordance 

ATM Forun, haTdeveloped another brS^gt^^^^^^^ ' ' C T^l t?" * ''"""^ 

LAN Emulation (LANE). LANE protocols allow ATM v ^'^^S*^"^'^^*^* '^8'^ ^^^gram of a method for 

networks lo provide the appearance of a LAN-like Ethernet providmg redundancy to an emulated LAN, in accordance 

or a F AN-Iike Token-Ring. A I^NE architecture emulates ^•^^''^'^ embodimem of the present invention; and 

traditional TAN technologies over a switched ATM network m r lii ^ high-level logic flow diagram of a mechanism 

Specifically, LANE relies on a LAN Emulation Server r''', *° *°8elc between a primary LES/BUS and a 

(l-ES) to perform ATM-to-MAC address traaslations and a ^^^^^^up LES/BUS, in accordance with a preferred embodi- 

Broadcast and Unknown Server (BUS) to perform data P"^^"* invention, 

broadciisl. A more detailed description of the LANE lech- DESCRIPTION OF A PREFERRED 

nology can be found in IAN Emulation Over ATM 65 EMBODIMENT 

A/;^c//>c/7/f«nv, version 1.0, promuleatcdbv the ATM Pnntm -n, . - 
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network (WAN). The computers within the data networks Primary I-ES/BUS 21 is responsible for maintaining this 

may be personal computers, workstations, midrangc logical redundancy VCC 23 to backup LES/BUS. The 

computers, or mainframe computers. presence of logical redundancy VCC 23 indicates that pri- 

Referring now to the drawings and in particular to FIG. 1, mary LES/BUS 21 is dutifully serving emulated LAN 20, 

there is illustrated a pictorial depiction of a LAN emulation 5 and backiip LES/BUS 22 Is in a dormant or hibernation 

(LANE) architecture in which a preferred embodiment of mode. Conversely, if logical redundancy VCC 23 is al>scnt, 

the present invention may be incorporated. As shown, LAN backup LES/BUS 22 will begin servicing emulated LAN 20 

11 and IAN 12 arc two separate emulated LANs. LAN 11, requests in a usual manner according to ihc LA/>J Emulation 
having sites 1 , 2, and 3, is interconnected to LAN 12, having Over ATM Specification. 

sites 4 and 5, via an Asynchronous Transfer Mode (ATM) 10 hand-off from primary LES/BUS 21 to 

WAN 19 thai is coupled to a router 10. Computers \b, backup LES/BUS 22 to be effective, LE clients within LAN 

and Ic of site I may be interconnected to each other via an 20 must detect the malfunction of primary LES/BUS 21 and 

Ethernet, computers la, 2h, and 2c of site 2 may be immediately connect to back-up LES/BUS 22. An LE client 

interconnected to each other via another Ethernet, and within LAN 20 may detect a malfunction of primary LES/ 

workstations 3^ and 3/> of site 3 are connected to an Am ^ BUS 21 via released VCCs. Although a primary LES/BUS 

switch 3m. A similar arrangement Ls also depicted in LAN 21 instance could "die" while the signaling and an Interim 

12 having only two sites 4, 5. Computers 4a and 4h of site Local Management Interface (ILMl) component are main- 
4 may be interconnected to each other via a Token-Ring, and taining established VCCs, this kind of scenario is not at all 
computers 5^ and Sh of site 5 may be interconnected to each common. Furthermore, since no mechanism is specified for 
other via another Token-Ring. 20 clients within LAN 20 to detect the above-mentioned 

LAN 11 is ser\'ed by a LAN Emulated Server (LES) 13, ' situation, more elaborate redundancy protocols for the hand- 
a Broadcast and Unknown Ser%'er (BUS) 15, and a LAN off »hat allow back-up LES/BUS 22 to detect a malftinction- 
Emulatcd Configuration Server (LECS) 17, while I-AN 12 is ing primary LES/BUS 21 would offer limited beneliLs. 
served by a LES 14, a BUS 16, and a LECS 18. Because Connection to primary LES/BUS 21 can be accomplished 
LES 13, BUS 15, and LECS 17 essentially provide similar 25 ^y configuring a list of LES AI'M addresses at each LE 
functions to I AN 1 I as LES 14, BUS 16, and LECS 18 client, or more conveniently via an LECS 24. LECS 24 is a 
provide to LAN 12, only LES 13. BUS 15, and LECS 17 will component of a LAN emulation service thai provides con- 
be further described. In order for LES 13 to provide control figuration assistance to an LE client that wishes to join 
over LAN 11, a bi-directional connection mu.st be cstah- emulated LAN 20 and provides administrative assistance to 
lishcd between a LAN emulated client (LE client) within 30 primary LES/BUS 21. When making a configuration 
LAN 11 and LES 13. Generally speaking, a LE client is a request, as mentioned previously, an LE client identifies 
bridge or an end-station, for example, bridge U, that is itself to LECS 24 initially, and may subsequently request its 
directly connected to an AYM network. Once the LE client memliership in emulated LAN 20 by name. LECS 24 then 
has obtained an LES address from LECS 17, the LE client returns some LAN information to the requesting LE client, 
then utilizes a join procedure to become a member of LAN 35 including the ATM address of primary IJEvS/BUS 2L 
11. During the join procedure, the LE client identifies its Referring now to FFG. 3, there is illustrated a high-level 
addressees), requests membership in LAN 11, and conveys logic flow diagram of a method for providing redundancy to 
characteristics such as LAN type, proxy status, etc. After the an AVM emulated LAN, in accordance with a preferred 
LE client has joined and registered with LES 13, LES 13 can embodiment of the present invention. Starting at block 30, a 
start to provide information such as ATM addresses and 40 logical redundancy VCC is established from a primary 
MAC addresses to the LE client. Also, LES 13 can utilize the LES/BUS to a backup LES/BUS, as shown in block 31. Due 
registered information of the LE client to resolve MAC to the presence of this logical redundancy VCC, the backup 
addresses to ATM addresses or to forward any rest>lulion LES/BUS is in a dormant mode. The primary LES/BUS then 
requests. BUS 15 provides a ct)nnectionIess data forwarding services all service requests received from an associated 
function such as data broadcasting, multicasting, and uni- 45 emulated LAN, as depicted in block 32. A determination is 
casting to any registered LE client. The LE client is also made as to whether or not the logical redundancy VCC is 
respon.sible for setting up a bi-directional connection to BUS present between the primary LES/BUS and the backup 
15, over which BUS 15 sends broadcast and multicast traffic LES/BUS, as shown in block 33. The presence of this logical 
to the LE client. redundancy VCC determines which LES/BUS is actually 

As a preferred embodiment of the present invention, a 50 serving the emulated LAN. If the logical redundancy VCC 

backup LES/BUS may be added to an emulated LAN having is present between the primary LES/BUS and the backup 

a primary LES^OBUS. With reference now to FIG. 2, there is LES/BUS, the backup LEvS/BUS will reject all incoming 

illustrated a block diagram of an emulated LAN having a requests from the emulated LAN, as depicted in block 34. 

primary LES/BUS an<l a backup LES/BUS, in accordance However, if the logical redundancy VCC is absent between 

with a preferred embodiment of the present invention. As 55 the primary LES/BUS and the backup LES/BUS, the backup 

shown, emulated I AN 20 is coupled to a primary r£S/BUS LES/BUS will accept all incoming rcqucsLs from the cmu- 

21. Emulated IAN 20 may contain multiple LE clients (not lated LAN, as illustrated 35. 

shown). Because every LE client within emulated LAN 20 In essence, the logical redundancy VCC simply keeps an 

mu.st connect to an LES as well as a BUS, for the sake of emulated T AN from becoming partitioned (i.e., when some 

simplicity, LES and BUS are depicted as a single unit in 60 LE clients are attached to a primary LES/BUS and other LE 

FIG. 2; it should be understood however, that LES and BUS clients are attached to a backup LES/BUS, but the LE clients 

may be implemented either as a single unit or as two attached to the primary LES/BUS cannot communicate with 

separate units as shown in FIG. 1. In addition to primary the LE clients attached to the backup I JZS/BUS). The logical 

LES^TJUS 21, a backup LES/BUS 22 is also coupled to redundancy VCC prevents LAN partitioning from occurring 

emulated LAN 20. Furthermore, a logical redundancy vir- 65 because the backup LES/BUS will not accept a request from 

tual control connection (VCC) 23 is established Ixtwccn any LE client when the logical redundancy VCC from the 

LES/BUS 21 and LES/BUS 22. primary LES/BUS is present, which forces all LE clients to 
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(he primary I.ES/BUS as long as the primary I.ES/BUS is 
active. In fact, even when the backup LES/DUS is servicing 
LE clients from I he emulated LAN after the primary LES/ 
BUS became inactive, the backup LliS/BUS will immedi- 
ately terminate the memberships of all its LE clients if the 5 
primary LES./BUS becomes active and establishes a logical 
redundancy VCC again. In other words, all LE clients will 
be forced to rejoin the emulated LAN with the primary 
LES/BUS whenever the primary LES/BUS is active. Given 
this requirement, a mechanism for the LE clients to attempt lo 
to connect to different LES/BUSs with different ATM 
addresses is needed. 

An easy method of implementing the above-mentioned 
mechanism entails simply configuring a list of LES/BUS 
ATM addresses al each LE client. But most LE clients that 
are in the field today do not support this mode of operation. 
Moreover, configuring a ILst of ATM addresses in each iJE 
client may require a large amount of configuration work 
because there may be many LE clients in an emulated I. AN. 
A much more convenient and interoperable approach is to 
utilize the LEGS to provide different LES/BUS ATM 
addresses. There are two situations that must be considered. 
The first situation is when the LEGS is co-located with one 
of the primary and backup LES/BUS instances and the 
second Ls when the LEGS is executing in a computer system 
that is physically separated from the computer system in 
which the LES/BUSs arc executing. In the first case, the 
LEGS knows exactly ihc state of the LES/BUSs by simply 
querying the co-located LES/BUS instances. In the second 
case, however, the LEGS does not know the state of the 
LES/BUSs. 'ITius, a heuristic algorithm is required to deter- 
mine the stale of the LES/BUSs. When an LE client makes 
a repeated configuration request within a short period of 
time, the LEGS assumes the reason for that is the LES/BUS 
whose address was last provided is not active. Therefore, the 
LEGS toggles between the primary and backup LES/BUS 
ATM addresses. This toggling coupled with Ihc logical 
redundancy VCG provides a self-t\>rrecting solution. If the 
LEGS makes a mistake and assigns a LE client to the backup 
LES/BUS when the primary LES^^BUS Ls still active, the 
backup LES/'T^US will reject an LE client's request lo join 
the emulated LAN, which forces the LE client to repeat the 
configuration phase again. At this point, Ihc LEGS can 
correct the mistake by toggling back to the ATM address of 
the primary LES/BUS for the LE client. If there is no history 
for a given LE client, the LEGS will select the ATM address 
of the primary LES/BUS for the LE client because this is 
typically the correct choice under normal conditions. 

With reference now to FIG. 4, there is illustrated a 50 
high-level logic flow diagram of a mechanism for LE clients 
lo toggle between a primary LES/BUS and a backup LES/ 
BUS, in accordance with a preferred embodiment of the 
present invention. Starting at block 40, LEGS receives a 
LE_G0NF1GURE request from a LE client, as shown in 55 
block 41 . A determination is made as to whether or not the 
LEGS is co-located with a LES/BUS, as depicted in block 
42. If yes, another determination is made as to whether or 
not the LEGS Ls co-located with primary LES/BUS, as 
illu.sl rated in bl(K*k 43. If Ihe LEGS is co-located with a 60 
primary LES/BUS and the primary LES/BUS is active (as 
determined in block 45) an ATM address of the primary 
LES/BUS is returned, as shown in block 46. OthcrwLse, if 
the LEGS is co-located with a primary LES/BUS but the 
primary LES/BUS is not active (as determined in block 45) 65 
an ATM address of a backup f-ES/BUS is returned, as shown 
in block, 47. 
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If the LEGS is not co-located with the primary LES/BUS, 
another determination is made as to whether or not a logical 
redundancy VGG is present, as shown in block 44. If the 
logical redundancy VGG is present, an ATM address of Ihe 
primary LES/BUS is returned, as shown in block 46. 
Otherwise, if the logical redundancy VGG is not present, an 
ATM address of a backup LES/BUS is returned, as shown in 
block 47. 

However, if the LEGS is not co-located with a LES/BUS, 
a determination is made as to whether or not an assignment 
history is available for the requesting LE client, as shown in 
block 48. If not, an assignment history record will be created 
for the requesting LE client, as depicted in block 49, and an 
ATM address of the primary LES/BUS is returned, as 
illu.strated in block 46, If an assignment hLstory Ls available, 
another determination is then made as to whether or not. the 
requesting LE client was last assigned to the primary LES/ 
BUS, as shown in block 50. If the requesting LE client was 
last assigned to the primary LES/BUS, the assignment 
history record is updated and the ATM address of the backup 
LES/BUS is returned to, as depicted in block 51. If the 
requesting LE client was la.st assigned to the backup LES/ 
BUS, the assignment history record is updated and the Al'M 
address of the primary LES^'TJUS is relumed, as depicted in 
block 52. 

In sum, the LEGS maintains a short-memory of the LES 
ATM address last provided to each LE client (i.e., the 
assignment history record Ls deleted after a short period of 
time if it is not updated). If the LEGS has no hi.story for a 
given LE client, the ATM address of a primary LES/BUS 
will be provided in response to a LE_GONFlGURE_ 
REQUEST by the LE client, Othcrwi.se, the LEGS will 
alteraatc between the primary LES/BUS and the backup 
LES/BUS. 'iliis simple heuristic makes the proper assign- 
ment in the nominal ca.sc of no malfunction, and Ls self- 
correcting. 

As has been described, the present invention provides an 
improved LANE service that Ls more robust and more 
reliable over the standard LANE service described in IAN 
Emufaiion Over ATM Specification. Gerlain vendors may 
have certain proprietary redundancy solutions for providing 
a redundant service; however, these proprietary redundancy 
st>lutions are only for LE clients that possess proprietary 
extensions. Thus, not only must all LANE services be 
provided by the vendor, but also all LE clients mu.st be 
provided by the vendor. On the other hand, the solution 
provided by the present invention does not require that any 
proprietary extensions be implemented by LE clients, 'llius, 
any ATM ForumH;ompliant LE client can ulili/e the st)lutitm 
provided by the present invention. 

It is also important to note that although the present 
invention has l>ecn described in the context of a computer 
system within a network, those skilled in the art will 
appreciate that the mechanisms of the present invention are 
capable of being distributed as a program product in a 
variety of forms, and that the present invention applies 
equally regardless of the particular type of signal bearing 
media utilized to actually carry out the distribution. 
Examples of signal bearing media include, without 
limitation, recordable type media such as floppy disks or GO 
ROMs and iransmLssion type media such as analog or digital 
communications links. 

While the invention has been particularly shown and 
described with reference to a preferred embodiment, it will 
be understood by tho.se skilled in the art that various changes 
in form and detail may be made therein without departing 
from the spirit and scope of the invcniion. 
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What is claimed is: 

1. A method for providing redundancy to an Asynchro- 
nous Transfer Mode (ATM) emulated local-area network 
(LAN), wherein said ATM emulated LAN is served by a 
primary LAN Emulation Server, a Broadcast and Unknown 5 
Server (LES/BUS), and a LAN Emulation Configuration 
Server (LEGS), said method comprising the steps of: 

coupling a backup LES/BUS to said ATM emulated LAN; 

establishing a logical redundancy virtual connection con- 
trol (VCC) between said primary LES/BUS and said 
backup LES/BUS, wherein said primary LES/BUS and 
said backup LES/BUS are both coupled to said ATM 
emulated LAN; 

placing said backup LES/BUS in a dormant mode when 
said logical redundancy VCC is present between said 
primary LES/BUS and said backup LES/BUS; and 

in response to an absence of said logical redundancy VCC 
between said primary LES/BUS and said backup LES/ 
BUS, activating said backup LES/BUS to service any 20 
request generated by said ATM emulated LAN. 

2. The method according to claim 1, wherein said method 
further includes a step of activating said primary LES/BUS 
to serve any request generated from said ATM emulated 
LAN, in response to a presence of another logical redun- 25 
dancy VCC between said primary LES/BUS and said 
backup LES/BUS. 

3. The method according to claim 1, wherein said estab- 
lishing step further includes a step of establishing a logical 
redundancy VCC by said primary LES/BUS. 30 

4. The method according to claim 1, wherein said method 
further includes a step of querying a state of one of said 
LES/BUSs by said LEGS if one of said LES/BUSs is 
co-located with said LEGS. 

5. The method according to claim 1, wherein said method 35 
further includes a step of determining a state of one of said 
LES/BUSs by said LEGS if neither of said LES/BUSs is 
co-located with said LEGS. 

6. An Asynchronous Transfer Mode (ATM) emulated 
local-area network (LAN) having power redundancy, 40 
wherein said ATM emulated LAN is served by a primary 
LAN Emulation Server, a Broadcast and Unknown Server 
(LES/BUS), and a LAN Emulation Configuration Server 
(LEGS), said ATM emulated LAN comprising: 

a backup LES/BUS coupled to said ATM emulated LAN; 45 
a logical redundancy virtual connection control (VCC) 
established between said primary LES/BUS and said 
backup LES/BUS, wherein said primary LES/BUS and 
said backup LES/BUS are both coupled to said ATM 
emulated LAN; 50 

means for placing said backup LES/BUS in a dormant 
mode when said logical redundancy VCC is present 
between said primary LES/BUS and said backup LES/ 
BUS; and 

means for activating said LES/BUS to serve any request 
generated from said ATM emulated LAN, in response 
to an absence of said logical redundancy VCC between 
said primary LES/BUS and said backup LES/BUS. 

7. The ATM emulated LAN according to claim 6, wherein 
said ATM emulated LAN further includes a means for 
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activating said primary LES/BUS to serve any request 
generated from said ATM emulated LAN, in response to a 
presence of another logical redundancy VCC between said 
primary LES/BUS and said backup LES/BUS. 

8. The ATM emulated LAN according to claim 6, wherein 
said logical redundancy VCC is established by said primary 
LES/BUS. 

9. The ATM emulated LAN according to claim 6, wherein 
said AT^ emulated LAN further includes a means for 
querying a state of one of said LES/BUSs by said LEGS if 
one of said LES/BUSs is co-located with said LEGS. 

10. The ATM emulated LAN according to claim 6, 
wherein said ATM emulated LAN further includes a means 
for performing a heuristic algorithm to determine a state of 
one of said LES/BUSs by said LEGS if neither of said 
LES/BUSs is not co-located with said LEGS. 

11. A computer program product for providing redun- 
dancy to an Asynchronous Transfer Mode (ATM) emulated 
local-area network (LAN), wherein said ATM emulated 
LAN is served by a primary LAN Emulation Server, a 
Broadcast and Unknown Server (LES/BUS), and a LAN 
Emulation Configuration Server (LEGS), said computer 
program product comprising: 

program code means for coupling a backup LES/BUS to 
said ATM emulated LAN; 

program code means for establishing a logical redundancy 
virtual connection control (VCC) between said primary 
LES/BUS and said backup LES/BUS, wherein said 
primary LES/BUS and said backup LES/BUS are both 
coupled to said ATM emulated LAN; 

program code means for placing said backup LES/BUS in 
a dormant mode when said logical redundancy VCC is 
present between said primary LES/BUS and said 
backup LES/BUS; and 

program code means for activating said backup LES/BUS 
to serve any request generated from said ATM emulated 
LAN, in response to an absence of said logical redun- 
dancy VCC between said primary LES/BUS and said 
backup LES/BUS. 

12. The computer program product according to claim 11, 
wherein said computer program product further includes a 
program code means for activating said primary LES/BUS 
to serve any request generated from said ATM emulated 
LAN, in response to a presence of another logical redun- 
dancy VCC between said primary LES/BUS and said 
backup LES/BUS. 

13. The computer program product according to claim 11, 
wherein said computer program product further includes a 
means for querying a state of one of said LES/BUSs by said 
LEGS if one of said LES/BUSs is co-located with said 
LEGS. 

14. The computer program product according to claim 11, 
wherein said computer program product further includes a 
program code means for performing a heuristic algorithm to 
determine a state of one of said LES/BUSs by said LEGS if 
neither of said LES/BUSs is not co-located with said LEGS. 

m * * * * 
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